Lesioned neuronal circuits form new functional connections after a traumatic brain injury (TBI). In humans and animal models, aberrant excitatory connections that form after TBI may contribute to the pathogenesis of posttraumatic epilepsy. Partial neocortical isolation ("undercut" or "UC") leads to altered neuronal circuitry and network hyperexcitability recorded in vivo and in brain slices from chronically lesioned neocortex. Recent data suggest a critical period for maladaptive excitatory circuit formation within the first 3 days post UC injury (Graber and Prince 1999, 2004; Li et al. 2011 Li et al. , 2012b. The present study focuses on alterations in excitatory connectivity within this critical period. Immunoreactivity (IR) for growth-associated protein (GAP)-43 was increased in the UC cortex 3 days after injury. Some GAP-43-expressing excitatory terminals targeted the somata of layer V pyramidal (Pyr) neurons, a domain usually innervated predominantly by inhibitory terminals. Immunocytochemical analysis of pre-and postsynaptic markers showed that putative excitatory synapses were present on somata of these neurons in UC neocortex. Excitatory postsynaptic currents from UC layer V Pyr cells displayed properties consistent with perisomatic inputs and also reflected an increase in the number of synaptic contacts. Laser scanning photostimulation (LSPS) experiments demonstrated reorganized excitatory connectivity after injury within the UC. Concurrent with these changes, spontaneous epileptiform bursts developed in UC slices. Results suggest that aberrant reorganization of excitatory connectivity contributes to early neocortical hyperexcitability in this model. The findings are relevant for understanding the pathophysiology of neocortical post-traumatic epileptogenesis and are important in terms of the timing of potential prophylactic treatments.
Introduction
Injury to the central nervous system initiates a variety of changes including gliosis, inflammation, and reorganization of neural circuitry. For example, in animal models of axotomy (Fishman and Mattu, 1993) , diffuse axonal injury (Greer et al., 2011) and cortical stab wounds (King et al., 2001) , injury is accompanied by axonal sprouting. Ramon ý Cajal, perhaps the first to observe this phenomenon, referred to rapid axonal sprouting after injury as "compensatory collateral hypertrophy" and hypothesized that it was a mechanism to rewire lesioned cortical circuits (DeFelipe and Jones, 1991) . Reorganization after injury can be adaptive if lost connections in vacant synaptic territory are re-established (Carmichael, 2003; Chuckowree et al., 2004) , or maladaptive, for example, if aberrant and excessive excitatory connections initiate epileptogenesis (Salin et al., 1995; McKinney et al., 1997; Jin et al., 2006) . Traumatic brain injury (TBI) accounts for~20% of all symptomatic epilepsies, making it one of the most common forms of acquired epilepsy worldwide (Hauser et al., 1991; Kraus and McArthur, 1996; Herman, 2002) . Key risk factors for the development of epilepsy after TBI include penetrating brain injuries, depressed skull fracture, intracranial hematoma, and the occurrence of acute symptomatic seizures (i.e. "early seizures") within the first week (Frey, 2003; Lowenstein, 2009; Beghi et al., 2010) . Partial neocortical isolations provide a model of focal TBI in which mechanisms of hyperexcitability after injury can be examined (Prince and Tseng, 1993; Hoffman et al., 1994; Salin et al., 1995; Topolnik et al., 2003a) . In slices obtained from chronically injured animals weeks to months after injury, robust epileptiform activity is observed in layer V of neocortex (Prince and Tseng, 1993; Hoffman et al., 1994; Li and Prince, 2002) . Similar to other animal models of posttraumatic epileptogenesis (D'Ambrosio et al., 2004; Cohen et al., 2007; Avramescu et al., 2009) , hyperexcitability in the UC neocortex is hypothesized to originate from enhanced excitation (Salin et al., 1995; Li and Prince, 2002; Jin et al., 2006) 
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